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HATIOHAL ADVJBOHI COMITKB FOP ABROBAUKCS 

BBBBABCH MBJOWUTOI 

I HSB-BPBXD ABROIHHAMIC KTRCXS OP IMMPICATIOBS TO 

VOD AM) WJHO-FCHKLACa HTDSRSKTIOK OF AH AIBPIABE 

MXBL WITS IBI WIMG SWEPT BACK 3?° 

By LB* I. Boddy and Charles P. Morrill, Jr. 

OQIIUMf 

Wind-tunnel tests at high aubsonlo Maoh numbers were conducted 
on a modal of a pursuit alrplaaa having a 3?° swept-baok wing. 
Teats ware made to datarmlna the effeot of (1) the wing trailing— 
edge angle, (2) the fuselage oontour at the wing-fuselage inter— 
sootion, and (3) an extension at the leading edge of the wing root. 

The results Indicate that decreasing the wing trailing-edge 
angle eliminated (at least up to 0.90 Maoh number) the reversal of 
pltohlng-oonent and aileron hinge moment characteristics noted at 
high Maoh numbers for small angles of attack and aileron deflec- 
tions with the true—contour wing. Contouring the fuselage side to 
the estimated shape of the undisturbed streamlines over the swept>- 
baok wing reduced the interference at the wing—fuselage inter- 
section and Improved the high-speed characteristics of the model. 
Bo benefits were derived from the wing leading-edge extension. 

HKBODOCnOB 

Comparatively large angles of swiepbaok of wings and control 
surfaces are incorporated in the design of many current airplanes 
In order to delay the onset of compressibility effects. Sinoe 
experimental data for highly swept lifting surfaces are rather 
Incomplete, a series of wind-tunnel tests were conducted with a 
aemlspan model of a pursuit airplane having the wing swept back 
35°. 
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During the testa nnnl modif lcatione were made to the wing 
and wing- fuss lags intersection of the model, primarily to eliminate 
the reversal of pitching moment and aileron hinge moment charao— 
terletlca noted for small angles of attack and aileron deflections 
at high Maoh numbers, and to increase the divergence Ifeoh number of 
the model to a value more closely approximating that predicted by 
simple theory. This report presents the results of that portion of 
the tests dealing with the modifications to the model. Subsequent 
reports will present th»remainder of the data. 

' 1 

I 

caBnrcmns AXD SYMBOLS 

9w symbols used in this report are defined as follow t 

free-stream Telocity, feet per second 

free stream dynamic pressure (JpV2), pounds per square 
foot 

Maoh number ( I  
\ Telocity of sound ) 

8 twice wing area of semlspan model, square feat 

M.A.C. wing mean aerodynamic chord, feet 

b twice wing span of semlspan model, feet 

1% aileron hinge line length, feet 

JTB" mean squared chord aft of aileron hinge line 
normal to the hinge line, square feet 

Oj, lift coefficient 

(frlM lift flg e 

Op drag coefficient 

f tarlco drag of sealspan 

) 

pltbhlng-monent coefficient 

ftwioe pitching moment of semlspan model \ 
qS N. A. 0. 

cogrnmmAL 
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°ha 

• I p 

ror 

pitching moment coefficient due to horizontal tail 

rolling-moment coefficient due to aileron 

(rolling moment due to aileron \ 
g.Sb / 

aileron hinge-moment coefficient 

r. aileron hinge moment ) 

^    qbaca8 

angle of attack of fuselage reference line,, degrees 

aileron deflection about the hinge line, degrees 

pressure coefficient 

I (local static pressure)—(free-stream statlo pressure) J 

orltlcal pressure coefficient (P at vhich the local velocity 
equals the local velocity of sound) 

MODEL AKD APPARATUS 

All of the tests were conducted In the Ames 16-foot high-speed 
wind tunnel. To avoid the large Interference and choking effects 
associated with strut-support systems at high Maoh numbers, the 
reflection—plane method of mounting a semlspan model was used. (See 
figs. 1 and 2.) A separation plate and fairing mounted on a turn- 
table flush with the wind—tunnel wall served as the reflection plane 
and as a shield between the model and the tunnel boundary layer. 
Strips of metal fastened to the model maintained a 3/l&-lnch gap 
between the model and the separation plate. These strips were so 
attached that any leakage air would be directed In a vertical plane 
rather than horizontally across the wing or tall. 

The model was of a low-wing pursuit airplane baring the quarter- 
chord line of both the wing and the horizontal tall swept back 
approximately 35°. Tests were made with a true-contour wing and with 
an extended-chord wing (fig. 3), with a basic fuselage and with a 
modified fuselage contoured as shown In figure h,  and with a wing 
leading-edge extension as shown In figure 5. 
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Pertinent dlmenalona of the whole nodal (lateral dimensions tarlee 
those of aealapan model) are ae follow: 

True-contour   Extended-ohord 
vlng vlng 

Vine area, sq ft 

Vlng span, ft 

Vlng "Bon aerodynamic chord, ft 

Vine root section (normal to 

10.960 

7. «*3 

I.5U6 

quarter-chord line) 

Vine tip section  (normal to 
quarter-chord line) 

Vine aepect ratio 

Vine taper ratio 

Sveepback of ving quarter-chord 
line, deg 

Vine dihedral, dee 

Inoidenoe of ving root eeotlon, 
dag 

Inoidenoe of ving tip eeotlon, 
deg 

Aileron hinge-rHne length, ft 

Aileron mean-squared chord aft 
of hinge line  (normal to hinge 
line), aq ft 

HorlEOntaL-tail area, aq ft 

Sveepback of tail quarter-chord 
line, deg 

Eorltontal-tail dihedral, deg 

5.02 

0.1*95 

35.8 

3.0 

1.00 

- 1.00 

2.006 

0.101*7 

1.1*00 

3*.59 

10.0 

11.516 

7.U23 

1.617 

MCA 0012-61*  MCA 0012-61* Modified 

MCA 0011-61*   MCA 0011-61* Modified 

U.785 

0.513 

35A 

3.0 

1.00 

-1.00 

2.006 

0.15*5 

1.1*00 

3*.59 

10.0 

RESULTS 

Since no part of the aupport system vaa erpoeed to the main air 
stream, no oorreotlone for tares have Been applied to the data. 
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The effects of the wind-tunnel walls on the angle of attack, drag, 
and. pitching moment have not been accounted for einoe they are avail 
for a model of thla alee and In general hare the opposite effect 
of the leakage. Also, no correction has been applied to the 
aileron effectiveness to account for the end-plate effeot of the 
reflection plane. The aileron effectiveness of the half model 
agreed veil with that obtained from preliminary testa of the whole 
model mounted In the center of the wind tunnel. However, constric- 
tion effects of the model and support system have been taken into 
account. As the model was small relative to the teat section, the 
constriction correction to the Mach number was less than 2 percent 
at 0.90 Mach number. 

Measurements of the boundary layer on the separation plate 
with the model removed Indicated thicknesses of the order of one- 
fourth inch and one-half inch in the region of the wing and tall, 
respectively. Also, tuft studies with the model in place showed 
that the flow over the separation plate was smooth and steady at 
all Mach numbers and angles of attack used in the tests, although 
deviations of the flow direction in a vertical plane were noted 
near the gap between the model and the separation plate. The 
results shown in figure 6 are from pressure measurements taken with 
the model installed in order to determine the quality of the flow 
about the support system and model. It is evident that the gap 
between the -tunnel wall and the separation plate was large enough 
to allow the tunnel boundary layer to pass through this space 
without spilling over the face or the separation plate. Further- 
more, the gap was small enough to allow most of the fairing to be 
in the tunnel boundary layer, thus forestalling choking due tc the 
fairing Itself. Figure 6(b) indicates that no choking of the wind 
tunnel was encountered due either to the support system or the model. 

The test Reynolds number varied from 3.39 x 10e at a Mach number 
of 0.30 to 6.20 X 10° at a Mach number of 0.90, based on a mean aero- 
dynamio chord of I.617 feet (fig. 7). 

All moments are referred to a point 2.68 inches above the 
25-peroent point of the wing mean aerodynamic chord. This point 
corresponds to fuselage station 37.Ul for the true-oontour wing 
or station 37.70 for the eitended-ohord wing. 

A summary of the lift and drag characteristics of the model 
with the true-oontour wing is given in figure 8, and the aero- 
dynamic oharaoteristios of the modal with the true-oontour wing and 
with the extended-chord wing are compared in figures 9 to Ik.    The 
oharaoteristios with the basic fuselage oontour and with the 
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Modified contour are shown In figures 15 to 20, and the effect of 
the wing leading-edge extension Is shown In figures 21 to 23• For 
the teats of the fuselage shapes, a hand of pressure orifices waa 
Installed along the fuselage side approximately one-half lnoh from 
the upper surface of the wing. 

Because of the relatively small size of the model, the data 
for low Maoh numbers are inconsistent. Also, the drag coefficients 
shown are too large, due In part to the leakage air passing over 
the supporting structure Inside the fairing. However, the 
tion with Maoh number Is helieved to be reliable. 

DISOTSSIOT 

General Characteristics of the Original Model 

The original model with the true-contour wing (HACA 0012-61* 
root section and HACA 0011-6U tip section measured normal to the 
quarter-chord line) had an average divergence Mush number of O.87 
for low lift coefficients. (See fig. 8.) . Although no comparable 
data are available, this Is 12 percent higher than is estimated 
for a similar unswept wing. Consideration of only the component 
of flow normal to the quarter-chord line would Indicate a diver- 
gence Maoh number 22 percent higher for a wing swept back 35° than 
for an unswept wing. It is indicated, then, that sweepbaok 
Increased the divergence Maoh number by a factor only slightly 
greater than half the secant of the sweepbaok angle. 

At low Maoh numbers the tail-off pltohlng-moment coefficient 
varied nonllnearly with lift coefficient in such a manner that the 
static longitudinal stability was less at the higher than at the 
lower lift coefficients.  (See fig. 13.) As the Maoh number was 
Increased., the longitudinal stability decreased for low lift 
ooeffioients and increased for high lift coefficients. A general 
positive shift of the tail-off pitching moment waa noted aa the 
Maoh number was Increased. 

Wing Traillng-Edge Contour 

Measurements of the aileron hinge momenta on the true-contour 
wing at the higher Maoh numbers (fig. 9(a) ) revealed a reversal of 
the variation of hinge moment with aileron deflection for small 
deflections. Since the ailerons had no nose balance, this undesir- 
able reversal was attributed to the large traillng-edge angle, 
particularly when the same tendency, to a smaller degree, was noted 
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in the pltohlng-moment aharaoteristies of the wing.  (See fig. 13.) 
Consequently the trailing edge of the model wing was extended 0.8o 
inch In a direction normal to the wing quarter-chord line and 
faired with flat sides to the points of tangency with the original 
contour, as shown in figure 3. This extension was approximately 
if percent of the root chord of the wing and 8 percent of the tip 
chord, and the traillng-edge angle measured normal to the quarter— 
chord line was reduced from 21,k° to 15.9° at the root and from 
19.3° to 12.6° at the tip. The average traillng-edge angle of the 
aileron measured in a streamwise dlreotion was reduced from 16.U° 
to 11.2°. As a result of this modification to the wing trailing 
edge, the overbalance of the aileron at high Mach numbers was com- 
pletely eliminated (fig. 9(h)) and the tendency for the wing to 
become longitudinally unstable for low lift coefficients at O.90 
Maoh number was overcame (fig. 13). Furthermore, the aileron 
effectiveness did not deteriorate as much at high Maoh numbers, 
being two to three times as great at O.90 Mach number for the 
modified wing as for the original wing.  (See fig. 10.) The small 
Improvement of aileron effectiveness at low speed is attributed to 
the comparatively larger alee of the extended-chord aileron. 

The lift and drag characteristics of the wing (figs. 11 and 
IS) were essentially unaffected by the trailing—edge extension 
except for an Increase of lift-curve slope at the highest Mach 
number and possibly a small decrease of drag. The relatively large 
Improvement of the drag characteristics at low speeds should be 
discounted because of the previously mentioned difficulty of measur- 
ing the forces at low speed with such a small model. 

Figure lU(a) Indicates no Important changes of the tall char- 
acteristics due to the wing traillng-edge extension. A slight 
decrease of longitudinal stability due to the tall wae noted, where 
the wing lift-curve slope was Increased, and the pitohing-moment 
coefficient due to the tall was generally more negative with the 
modified wing. Consequently, the only major changes observed In the 
tallr-on pitching moment characteristics were the same as the improve- 
•ants of the wing pitohlng-aoment characteristics. (See fig. lU(b).) 

HO quantitative general conclusions concerning the traillng- 
edge contour can be made from the results previously discussed. It 
can be said only that, for the model considered here, reducing the 
traillng-edge angle eliminated the reversal of characteristics 
suffered by the true-contour wing. Perhaps a smaller modification 
would have been sufficient. It should be mentioned that the rever- 
sal is usually associated with changes of separation or boundary- 
layer growth near the trailing edge, or at supercritical Maoh 

OOJoTlUKOTAL 
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Vlng-Fuselage Intersection 

It has been pointed out that the Increase of the divergence 
Jswh number duo to sweepback wae not as groat for this model as 
predicted by the simple ooalne theory. Some deficiency may bo 
expected, however, due In part to the restrictions on the air flow 
at the plane of symmetry. The streamlines In plan view tend to be 
S-enaped over a swept-back wing of finite thickness, but must be 
straight at the plane of symmetry, or conform to the shape of the 
fuselage at the wing-fuselage Intersection. Ibis restriction 
results In a spreading apart of the streamlines near the leading 
edge of the wing root and a crowding together of the streamlines 
near the trailing edge, as Is Indicated In figure 1? by the mlnlmum- 
pressure peaks near 80 percent of the wing chord for the model with the basic fuselage. 

3he consequences of the restrictions on the air flow at the 
plane of symmetry of a evept-back wing are not clearly established. 
The general effect Is an Increase of the static pressure over the 
forward part of the wing root and a decrease of static pressure 
over the aft portion of the wing root. It follows then, that air- 
foil sections normally having their minimum-pressure point near or 
aft of the mldchord would suffer additional reductions of minimum 
pressure near the plane of symmetry. Furthermore, the chordwlse 
location of the minimum-pressure point probably would be forced 
rearward. Three detrimental effects would follow: (1) the local 
Mwh number would be Increased, (S)  the tendency for separation of 
the air flow would be Increased, and (3) In plan view the line of 
minimum pressure near the plane of symmetry would approach the 
normal to the streamlines thus enhancing the development of a 
shook front. It should be noted that these effects apply primarily 
to airfoil sections normally having their minimum-pressure point 
near or aft of the mldchord. negative pressure peaks near the 
leading edge would be reduced by the flow restrictions, and leas detrimental effects would be expected. 

An attempt was made to relieve this Interference at the wing 
root by shaping the fuselage side to the estimated shape of the 
streamlines over the portion of a swept-back wing far distant from 
the root or tip. The streamline shape was estimated by ascumlng 
that only the component of the free-stream velocity normal to the 
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ving quarter-chord Una was affected by the pressure field of the 
vine, while the component parallel to the quarter-chord line 
remained unchanged. This assumption permitted calculation of the 
direction of the resultant velocity vector at each point along the 
chord of the wing. In order to avoid reduction of the fuselage 
orosB-sectlonal area, the first modification consisted of enlarg- 
ing the fuselage near the leading and trailing edges of the wing 
In auoh a manner that the direction of the streamlines along the 
wing-fuselage intersection corresponded to the calculated direction 
of the resultant velocity vector. Preliminary tests indicated no 
Improvement of the high—speed characteristics of the model and 
revealed a serious minimum—pressure peak near the wing leading 
edge. Consequently, the fuselage contour was further modified so. 
that the calculated lateral displacement of the streamlines due to 
the sveepbaek was about equally distributed on either side of the 
basic fuselage line. Henoe the average pressure due to the modi- 
fied fuselage should be approximately the same as that due to the 
basic fuselage. Also, the curvature of the forward part of the 
modification was reduced In order to eliminate the minimum-pressure 
peak obtained with the first modification. The final fuselage 
contour is compared with the basic contour In figure h. 

It should be noted that the vertical extent of the modifica- 
tion was limited by the depth of the fuselage, and that the flow 
over only the upper surface of the wing was affected due to the 
low position of the wing. Furthermore, the modified shape la 
probably not the optimum because it was designed to have approxi- 
mately the same average effeot on the static pressure over the wing 
as the basic fuselage. Both fuselages undoubtedly reduce the 
average pressure over the wing root. 

In spite of the limitations, a more favorable pressure- 
recovery gradient and a smaller peak pressure was obtained at 0.90 
M*oh number with the modified wing-fuselage Intersection (fig. 15) • 
The high-speed lift and drag characteristics were considerably 
Improved (figs. 16 and 17), the average divergence Mach number 
being Increased approximately 0.02 (fig. 18). Although the modif 1— 
cation was designed uBlng the estimated pressure distribution over 
the wing upper surface for a lift coefficient near zero, the char- 
acteristics were Improved for lift coefficients as high as 0.U0. 

Figures 19 and 20 Indicate no Important changes In the longi- 
tudinal stability characteristics of the wing due to the fuselage 
modification, but reveal a positive shift of the tail-off pitching 
moment at the higher Mach numbers and a slight decrease of the 
stability from the horizontal tail where the wing lift-curve slope 
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was increased. Because of the improvement of the tail-off oharao- 
terlstloa, the variation of the tail-on pltohlng-aoment coefficient 
with Mwh number was more satisfactory with the modified fuselage* 
An Increase of Maoh number always caused a climbing moment below a 
Maoh number of 0.90 and a lift coefficient of 0.10. With the basic 
fuselage, a snail diving moment was noted for all positive lift 
coefficients above a Mich number of O.85. 

In view of the appreciable gains made under the limited condi- 
tions of the tests, it Is recommended that a more extensive investi- 
gation be carried out, Including not only the effects of shaping 
the fuselage Bides to the streamlines, but also the effects of 
other means of reducing the Interference at the plane of symmetry. 
One method which should be studied is the modification of the 
airfoil section at the wing root, since this would be entirely 
Independent of the fuselage position and would be applicable even 
to alt-wing airplanes. Another method whioh might reduce the wing- 
fuselage interference Is the Judicious location and design of air 
inlets In the wing leading edge or the sides of the fuselage. 

Wing Leading-Edge Extension 

It baa been shown that considerable disturbance of the air 
flow may occur at the plane of symmetry of a svept-back wing, so 
that the full advantage of sweepbaok is not realised. It seems 
probable, then, that modification of the critical center section 
ao that its critical tfeoh number is higher relative to the out- 
board sections of the wing might Improve the high-speed character- 
istics. The most straightforward way of doing this Is to decrease 
the thickness—to-chord ratio at the root. Tor reasons of strength 
however, It is not practical to decrease the absolute thickness of 
the wing root. Consequently, the thickness—to-chord ratio of the 
root section was decreased by extending the leading edge forward 
at the root, as shown In figure 5. The extension was contoured so 
that the line of maximum thickness of the wing remained unchanged. 

The results shown in figures 21 to 23 indicate no improvement 
of the lift, drag, or pitching-moment characteristics due to the 
leading-edge extension. Unfortunately, the extension Interfered 
with many of the pressure orifices along the wing—fuselage inter- 
section, so no satisfactory pressure data were obtained. However, 
there appeared to be a general reduction of the magnitude of the 
negative pressures over the wing root section. A more complete 
Investigation is required to either overcome or explain the failure 
of the extension to Improve the high-speed characteristics. 
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lbs results of the teats may lie summarised as follows: 
1. 31M wing with the true-contour sections exhibited serious 

reversal of pltohlng-moment and aileron hinge moment character— 
latlos for small angles of attack and aileron deflections at high 
Muh numbers. Extending the wing trailing edge to decrease the 
tralllng-edge angle eliminated the reversals up to 0.90 tfech number. 

2. The Increase of divergence Mach number due to sweopbaok of 
the wings was only about half ae great as predicted from simple 
theory. Since about one—fourth of the deficiency was overcome 
under limited conditions by contouring the fuselage side to the 
estimated shape of the undisturbed streamlines, further Investiga- 
tion should be directed toward the elimination of Interference 
near the plane of symmetry of a ovept-back wing. 

3. Reduction of the thickness—to-ohord ratio of the root 
section of the wing by extending the leading edge forward did 
not improve the high-speed characteristics. 

Amea Aeronautical laboratory, 
national Advlaory Committee for Aeronautlos, 

Moffett Field, Calif. 
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(a) WITH* qpartw front rlev. 

(b)    Site TlW. 
Jigure 1.-   Photograph* of the modal mounted la the vlad tunnel. 

  



KACA   HM No.   A7J0Z Fig. 2 



lrt0* - 

I 

Fig. 3 NACA   KM No.   ATJ02 

CONFIDENTIAL 

7&jr-aw7oae-eoo7;A*ic* oau-4#; TIP.NAGH oon-t* 
FLAT-SIOED EXTENSION CONSTANT ALONG JXMV 

aao 

(*) TYPICAL WINS SECTION NOBMAL TOTHC QUHttTEe-CHOAD 

(ti SECTION OTTIIE WINS TNROUBII THE AILERON NOKMAL TO 
  JMe-SfXiwNe THE TKAtLINO-ECSE THE OUAHIE6-CHXO UNE , 

EXTENSION. 

ffouiBe 3. - Caw&eiscni or THE 7iwe-coN70oiis AVM me 
£X7£-A/De/>-CHOeD   IV/N6 S£C7HONS 

CONPIOCNTIAL 



***l 

NACA   RM No.   ATJ02 rig. 4 

CONFIDENTIAL 

SECTION m-smnoN 43 

ffsuHE- <3.- C<y*f¥t&/scw orsn&csavD AtoD/r/eo ft/setteecatnoem 
CONFIDENTIAL 



*.«"•- 

Fig. 5 
NACA   KM No.  A7J02 

CONFIDENTIAL 

secrto*/irBumxx PLANE sa 

• «• »e«o»»UTiet 

"TS^JSrssx*: ***»»•<»» mm m• ce/w/Art-fDGe srr&isi 
CONFIDENTIAL 



HACA   «M No.  A7J01 
Fig.6 », b 

CONFIDENTIAL 

8i 

i 

/XBF or 

% 
o        i        e        3      ~*~ 

/A/cms rear*   TUNNCL   WALL 

Co) lass  or rome.  meessaxe aerweeA/ mt fUMNEL 
IV/U.L   AMD   /M£ S£fV}/?#T/OA/    f*J97l£ 

-.6 ^ v 
—*« 

^ s. \—J^I I=4A > 
< K * *, 

c *ii •>* 

3 
"*Y    -t  

Cl 
KM 10 

MtrTTI 

9 
( no UMMWTKt 

7 .a A / 

-.£ 

Mooec 



Fig. 7 NACA  KM No.  ATJ02- 
CONFIDENTIAL 

WTMNIU. wman 
COMMITTEE FSK «E«ON»UTIC5 

ii          «           g           I'I 

I5 

I' 

ft .S .6 .7 .« 

* 

fteoxe 7. - V/9#//9T/OA/ or ££YAK>U>S Afoneee MTW 
MAC// /w/taex /we nut /*OD£L /A/ me /7/ves /G-f&or 
///s//- S/*C£.o  h//M> 7l#w/et 

CONFIDENTIAL 



rig. 8 

! 

HACA   «M Ho.  A7J02 

CONFIDENTIAL 

Monet w/rH  r//e  T&t/e'- cot/roue W/A/G   m/i OFF 
CONFIDENTIAL 



«8- 9 a, | 

CONFIDENTIAL 
NACA   «M No.  A7J02 

(cr}77eiu£--czw7tx//e H//A/G 

r,eo«e 9. - e**~r ^ **•"*eo-ewe*, m 

MTIOML  ADVI5MY 
COMMITTEE mi WMMUTICI 

X.- 



NACA   KM No.   A7J02 Fig. 10 a, b 

CONFIDENTIAL 
 7/PltE-CaA/7t)tte  W/A/G 

1   1 s? .0/ 

o 

-o/ 

JC 
// 

_M=0.30 /' .M-0.30 A s 

s w* 
/' 

,<i y y 
/. • r 

4 V 4 

•6'-<g'-e' o   «?' <*' 6' <s°      -am -6'-<?•-«?• O   ** <?' 6' 

o/ 

o 

-o/ 

1 
Af^a.qo y _M=0.<h Y) .^ 

^ 

/ 
• 4 ^ 

V ~^ 
'/ 

/ * 
jr 

<.' 
X ' 

s 
-6* -<r -<?* o  ^' <?' 6' s'     -<?"-*•-<r %?• o e' <r <$• 

JWTJOMU. AOVIXMV 
CUNHTTU ran mmumiet 

ccfj a=o (6j(Z=4C 

F/GV/ee /o.-Sfrfcr or ivr/ve rye/?/£//ue -ease- ca/vroae 
CONFIDENTIAL 



*'~ « 

Fig. 11 HACA   RM No.   A7J02 
CONFIDENTIAL 

O   7i?0£ - COMTOt/e  tV/A/G 

a 
r1' 

M=0.30 

.6 
c 

.2 

O 

-9 

.«? 
M=0.<30 

.O 

c s* 
<$ 

.2 

O 

mM 

-e* b   ? <r• tf* <s° /Oye* 3P     -<?" <?   ? <?• rf!L<»* "*" 

<7 

I   ' W=0.£ 35 

NATIONAL AOVIMNY 
COMWTTIC KM AERONAUTICS 

0 

A '-< ?.* 2 

a 
CONFIDENTIAL 



NACA   HM Ho.   A7J02 
Fig. 12 

CONFIDENTIAL 

O  T/e(/£ -COA/TOOe  WtMG 

1 
M-si An 

oz     .&? s- 06 
so 

NATIONAL AOVIMHV 
C0NM1TO F0« AEHONAUTIM 

Of r .06 O        .02 04Cz> M 

nmu** /2-£rr£CT OF H//MG 7**MJN9-ease COMTOC/X 
OA/  rue   m/L-orr cans W     ' CONFIDENTIAL 

11 

C1 



*" - 

Fig. 13 NACA   RM  No.   A7J02 

__ CONFIDENTIAL 

A GXT&MBeD-.CMOeD W/AAG 

.a 
• Q 

.6 

.<* 

XX? 

.6 

Q 
.<? 

-2. •&? 

i 7 \ X Af'O. JS2_ 

X 
\ k 

e 
A 
43 

1 

A 9 

I e 
1 

L O 

i 
OG*-."* 

£ 

I 
IS 

1) 

i 

\ 

\ 
t ll 

.8 

Q 
.6 

&_ 

M=OJ80 

:&/ o       -04 
-n? 

•MTIOML unman 
COMMITTEE FM MHOWUITICI 

-.«?. 

/? '=o. vt> 
< 
1 1 

1 

o/ 

7Me  7»/C-OFiF />/7C///A*5 MOMHW 
CONFIDENTIAL 



*.•» - 

NACA   HM No.   A7J02 Fig. 14 •, b 

CONFIDENTIAL 

 &f7&VO£0-eH&eD   WAVS 

6 

Q j / 
.6 

o 

/ t 
.6 

Q 
a 

o 

/ / 

/< / i ^ 
7 If / 

/m 

Af= a~ o_ i / M=a<90_ 
i 

Af=0.90 

V i i 
.&? 

S»r -.04        Of XX? 

HOte/zoA/7/tt  r/t/c 

Or- -oe 

XX? 

\ 

G sn 

-Of 

c- • i\ 
o 
./ " 

•Z 
3 
ft 
•S 
« 

=3 

^^> 

. 7A?0^- COA/TOtAP i 4//AJG 

.< f s .<? f .6 .7 .e .9   A 

c C-,/ •^^ 

O 
./ 
9 

Ojj 

-Of 
f? 
.5. 
.6 

<£ Trm vsv O-CA mm H// 
k 
«W9 £ 

!l         j         1         \        MTKMU. asvaom 
II —mhm nm MMWUITK* 

i '4/ T#/t. -OA /  /% '7CA YA/S /w ?A*t ~A/T 

T1V£   TQ/C-OA/  AY7C///AAS  /*40*t£AJT 
CONFIDENTIAL 



Fig. 15 NACA   KM No.   A7J02 

CONFIDENTIAL _  
9 o  Basse /vsetAGe 

T t a=oa 

M=O.JO 

eo       40       40       OO *    490 

<U3       so      ao       too 

4 
1^*,   M-O. =0.90 

^o <X> 60 SO        /OO 
Peseeew CMOGD 

ft6t/*e /s.-^FFecr OF Foseta&e COHTOV* ov rur Aeessuee 
z>/sr/e/aor/o*/ /ILOMG TH£   IY/A/5 -WMtVIW /A/TCK- 
SITCTSOM CONFIDENTIAL 

C1 



*.1 

NACA   RM No.   A7J02 Fig. 16 

_ CONFIDENTIAL 

A 
M=0.30 

.6 

r Si 

& 

.« 

o 

.9 

.6 
Af=a.t5o 

.6 

Q 
.4 

.2 

0 

-?' 
COMMTTH m MMMMITICt 

e' o   2" <r 6' am /»• *?•/*•   •*"•** o  «?• <f £' a*v/o* 

~i—i—r —i—i—r 
M=0.90_ 

 i i I-J»«_ 
o  e" «• 6'   •%#• o 29a° 

a ot 
ffGo/Pe /6.-£-freer or ^t/sec/tse cc»/7otsG OA/ r//e 

m€-OA*   £/T CONFIDENTIAL 

Vr 



Kig. IT NACA   KM No. A7J02 

CONFIDENTIAL 

O £xrSA/D£D - OMM0  IV/AAS.     S/7S/C   rOS&AGe 
A " " "   y     A*OD/f7££   MS£{.OG£ 

i 

.<3 

Q 
.6 

-£ 

1 o 

A f= 0.3O 

6 

Q 

-2 

M= o.<3crj> 

>y< ^ 

%- 

MTKMUL »u»IJO«Y 
COMMTTK mi «HON»UTIC« 
 1 1 1 1  

<-2> 

-£ 

F/eo&e /7.~ ttrecr <*=• rc/setose COA/TOOF OV THE 
T/7/6-0££   Z>&96        CONFIDENTIAL 



NACA   RM No.   A7J02 Fig. IS 

_ CONFIDENTIAL 
•cxre/vneo-c/AoeD IYAWS. SHS/C roseiase 

"        " j MOO/MED roseiasr 

ctQ/c/at. 

./O 

03 

OS 

.04 

a? 

a 

1. 
\ 

^^"*N 

'f- \ 

0 
\ 

IATIONAL   AOVSOftV 
COKWTTEt »o« unowuiTiet 

z a .5 .7 
« AT* 

.OS 

c* 
.00 

oz 

/ 

Q 1- 
0 -2 V- 

COM 
NATION 
HHTTEC 

1L   1W 
FOUU 

50»» 
«o«»u riei 

.<? .3 .6 Af 

F/soxe- /<S -6rrscr or nss£Z/?se coMToa/e av r#e 
v/7#//rr/aA/ or t/rr-caeue score /WD D##G  coer- 
r/c/e/vr tv/rt/ A?#CM A/e/Ato&e 

CONFIDENTIAL 



Fig. 19 

NACA   RM Mo.   A7J02 

A „ c*aez>  H'/M?,   «<u>r AUSVUmi 

rmc-an* *mmn 7,o%£% canoe* a*/ w<r 
CONFIDENTIAL 



NACA   RM No.   A7J02 Fig. 20 m. b 

A 
t/ 

// 
1/ 

/ f 
ff 

M* •o.^ 3?_ 

/l 

c, 

CONFIDENTIAL 
•CMOma MAA5    0AT/C FO&eiAGe 

c 

.&* 

1 r 
It 
' i 

Mi 

i 
i 

11 
't 
1 

1 

/ 1 
f 1 
f } Af^o.ao. ' t 

1 
1 

/   1 
1   • 

c :04 .&? 

'/ 

JLM-0.90.. f 
ji 

Of o<t 
mr 

U-Wr G*r 
-.04 

fo) P/7CMW-MOMeMT  Ca£*7VCJ£MT -0645" 70 /X?J?/ZCW7m.   7*M. 
NATIONAL  ADVISORY 

COMMITTEE   FON AERONAUTICS 

cm 
c- -./ 

- o 
t 

hn 
o .2 

.3 
a 

.5 
•6 

Si MX -  A t/S£ £/t6 f H $ 
• 

-./ 
O 
./ 

.3 
<t 
S L6 

-^> 

fc 

-oa 
Afoz>t&£z>  rosetase 

i     i     i     i     i     i 
.2 .3 fi? .S .6 .7 

rf»   7&/L-OAS   fVrCH/AG  AfOMCATT 

.0   Af .9 

F*5t/#e to, - frrecr or /vset/xse coA/7oe//e ov r//e 
mtL-OM  P/TCMA/G Ma*t£A/T 

CONFIDENTIAL 



i 

Fig. 21 

CONFIDENTIAL 

.3 

.6 

Q 
4 

.6 
M=0.30 

.6 
c ^ 
4 

<? 

<o 

-? 

NACA   HM No.  A7J0 

<W/AJG-£Z>Ge £X7£AVS/OH 

z 

• 

1        1        1 
AS=O.SCLA 

--*r o  e' <f er <5" /o' /<?• &•     -<?• o   e* <f 6' <s* /om 

a a 

.6 

c 
a 

Af, O.t. ?5_ 

.z 

o 

-?i 

i     i     i 
M=0.<fO\ 

HATIOML uvaon 
COMMITTEE FOR «t»0N«UTIC5 
 1 1_     1       1    _ 

-fo  er <?• 6'<r /o' '•*-** o r <?• & & 
a a 

OA/ THE   779/L-OA/ t/rr 
CONFIDENTIAL 



•-T 

NACA   RM No.   ATJ02 
Fig. 22 

CONFIDENTIAL 

o exreA/DCD-cHoeD w//ve 

*h   ' ^ *L&       ^S—^—oa C9.<* 

o      .oa      o4 Cj>o6 



Fig. 23 

NACA   HM No.   A7J02 

«  ^n-.i»• CONFIDENTIAL 

CCT (9'~/V=c?.d0 

.«? -    .«z 

c    ./* 3<ST-^ 

^                -^ 

v? -*#-  

-0<?     -.03 •ot      o     -oe 
 MTWWU. ummr 
COMWTTU nm MMMUTKI 

.&? O ^   -Oef 

StAS    TiJC     -rs,,f^si.,      ~."""~- <-CfflS/AA-,- ov r*e TM-O*, *rc»m» «OMe& 
CONFIDENTIAL C^' 

£OG£   SX7E-A/S/OA/ 

^ 









<\/ 



I 

1 



Boddy,  Lee E.       I DIVISION:   Aerodynamics  (2) 
Morrill, C. P.     I SECTION.    Wings and Airfoils (6) 

J CROSS REFERENCES: Wings, Swept-back - Aerodynamics 
(99305.2) 

AUTHORS) 1  

OaiG. AGENCY NUMOEQ 

KM-A7J02 

REVISION 

AMER. TITLE: 

FORCN. TITLE: 

The high-speed aerodynamic effects of modifications to the wing and'wing- 
fuselage intersection of an airplane model with the wing swept back 35° 

ORIGINATING AGENCY: National Advisory Committee for Aeronautics, Washington, D. C. 
TRANSLATION: 

COUNTRY 
U.S. 

LANGUAGE fORG'NOAS: 
Eng. 

.<!   U: SJOASS. 
I   Confd'l 

DATE    I PAGES 
Feb 'hS\    39 

IUUS. FEATURES 
photos, graphs, dregs 

ABSTOflOT 
Wind-tunnel tests at high subsonic Mach numbers were conducted to determine the effect 

of modifications on a pursuit airplane model having a }5° swept-back wing.    Results indi- 
cate that decreasing the wing trailing-edge angle eliminated, at least up to 0.90 Uach 
number,  the reversal of pitching-moment and aileron hinge-moment characteristics noted 
at high Mach numbers for small angles of attack and aileron deflections wiUi the true- 
contour wing.    No benefits were derived from wing leading-edge extension. 

NOTE:    Requests for copies of this report must be addressed toj N.A.C.A., . 
Washington, D. C. 

WMGHT FIRD, OHIO, USAAF 
OMMI cua « tia 

T-Z HQ, AIR MATERIEL COMMAND Am VECHNICAL DNDEX 



Boddy, Lee E.      [DIVISION:   Aerodynamics  (2) '   . 
Morrill, C. P.    I SECTION:   Wings and Airfoils (6) 

[CROSS REFERENCES: Wings, Swept-back - Aerodynamics 

| (99305.2) 
AUTHOB(S) 

AMEH. TITLE: 

FORG'N. TITLE: 

The high-speed aerodynamic effects of modifications to the wing and wing- 
fuselage intersection of an airplane model with the wing swept back 35° 

ORIGINATING AGENCY: National'Advisory Committee for Aeronautics, Washington, D. C. 
TRANSLATION: 

COUNTRY 
U.S. E DATE    I CAGES 

Feb <U&     39 
LANGUAGE [fOUG'N.CUS 

Bng. 
SJCLASS. 

Confd'l 
ILLUS. FEATURES 

photos, graphs, drwgs 

AUSVHACT 
Wind-tunnel tests at high subsonic Mach numbers were conducted to determine the effect 

of modifications on a pursuit airplane model having a 35° swept-back wing.    Results indi- 
cate that decreasing the wing trailing-edge angle eliminated, at least up to 0.90 Hach 
number,  the reversal of pitching-moment and aileron hinge-moment characteristics noted 
at high Mach numbers for small angles of attack and aileron deflections with the true- 
contour wing.    No benefits were derived from wing leading-edge extension. 

NOTE!    Requests for copies of this report must be addressed to:  N.A.C.A., 
•    Washington, D. C. 

T-2, HQ., AIR MATERIEL COMMAND AIR VECHNICAL [INDEX 
e®Ni?o@BKnriiAiL 

WRIGHT FIELD. OHIO. USAAF 
WP-041 OflQ 47 ISO 



CaW;/**' Ti^c*- &****<**- <u*u*-*<z** i*.misz 
ate* /tCfc^, s? 


